Induction of NAD(P)H:quinone oxidoreductase 1 expression by cysteine via Nrf2 activation in human intestinal epithelial LS180 cells.
In this study, we examined the effects of 20 amino acids on the expression level of NAD(P)H:quinone oxidoreductase 1 (NQO1) in human intestinal LS180 cells. Five amino acids were associated with significant increases in NQO1 mRNA expression; the most substantial increase was induced by cysteine, which markedly increased the NQO1 mRNA level in a time- and dose-dependent manner. Cysteine also increased the protein level of NQO1 and its enzymatic activity in LS180 cells. Furthermore, cysteine significantly up-regulated NQO1 promoter activity, and this induction was completely abolished by mutation of the antioxidant response element, a binding site of the nuclear factor erythroid 2-related factor 2 (Nrf2). Knockdown experiment using siRNA against Nrf2 showed the involvement of Nrf2 on cysteine-induced increase in NQO1 mRNA expression. Further, cysteine treatment increased the amount of Nrf2 protein in the nucleus and decreased the amount of Kelch-like ECH-associated protein 1 (a suppressor protein of Nrf2) in the cytosol, suggesting that Nrf2 was activated by cysteine. Oral administration of cysteine to mice significantly increased NQO1 mRNA levels in the mouse intestinal mucosa. These findings show that cysteine induces NQO1 expression in both in vitro and in vivo systems and also suggest that Nrf2 activation is involved in this induction.